A simple and rapid technique for intravenous IllJection into the sublingual veins of common laboratory rodents is described. No prior preparation other than light anaesthesia is required and repeated injections can be made into the same vein.
The major problem associated with intravenous administration in common laboratory rodents is the inaccessibility of the veins. In most instances, either a considerable degree of skill has to be acquired, as for tail-vein injection, or time-consuming preparative procedures such as shaving the hair from the injection area, or actual surgery, must be carried out before the veins can be entered. Even when accessibility is little in question as with the penile vein and, to the skilled, the tail vein, these vessels are not universally present in all rodents. It is somewhat surprising that the sublingual veins, with their ease of accessibility, have been almost completely overlooked in the literature on rodent injection techniques. Green & Wade (1967) have described a method for the rat, but they use a procedure for anchoring the to~gue by the insertion of a thread through its tip which, it would seem, is both relatively timeconsuming and unnecessary.
The two sublingual veins are to be found one on each lateral aspect of the ventqil surface of the tongue. They are extremely superficial and can be entered quickly and easily. Haematoma formation is rarely seen and the veins can be used repeatedly over a number of days.
METHOD
The animal is anaesthetised with ether and placed in dorsal recumbence with its head towards the operator. A gauze pad is placed over its nose and anaesthesia is continued by drop application of ether. The tongue is pulled out with forceps and held on the antero-lateral surface of the index finger by the thumb (Fig. 1) . The tongue is held in such a way that it observes a slight convex curvature, and care is taken that the vein to be injected is not occluded. Correct tension on the tongue is important as pulling too hard tends to cause the veins to narrow. Using a hypodermic syringe and a 26 or 30 gauge (0.46 or 0.31 mm) needle, depending on the size of the animal, the vein is entered at a very shallow angle. The correct positioning of the needle in the vein can be judged by dIrect observation. Once inside the vein a convenient, though not an essential manoeuvre is to move the thumh onto the needle, thus stabilising it. After the injection is made the thumb is placed over the site of entry of the needle to prevent the flow of blood from it when the needle is withdrawn. A small cottonwoo\ pledget then replaces the thumb on the needle wound and the pledget together with the tongue is pushed back into the mouth. The pledget should lodge firmly between the tongue and the lower jaw thus acting as a haemostat. This procedure is essential as without it bleeding generally is profuse. On regaining consciousness the animal spits out the pledget and no further bleeding occurs. If one vein is destroyed the contralateral vessel can readily be used. Entry into this second vein generally presents little difficulty, but it should be noted that because of the position of the thumb on the tongue (Fig. 1) it may be necessary to approach the vein at an angle.
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-.-.. \ Fig. 1 . Sublingual vein injection in the rat.
A possible disadvantage of the technique is the relative rapidity with which recovery from anaesthesia occurs during the injection. The method of holding the tongue together with the subsequent injection procedure allows only the nose to be covered by the ether-soaked gauze pad. In consequence, it is probable that the ether vapour breathed in through the nose is excessively diluted with air taken in via the mouth. In practice the problem rarely arises, and then generally only in lengthy injection procedures when it can be overcome to a large extent by plugging the mouth with cotton wool placed between the base of the tongue and the upper jaw.
DISCUSSION
The method is readily applied to both infant and adult rats. In our laboratory, the rapidity of the technique has facilitated the assay of luteinizing hormone by the ovarian ascorbic acid-depletion test (Parlow, 1961) using intravenous admimstration. The absence of haematoma formation allows one or both sublingual veins to be used repeatedly when this is required, and the injections can often be made at the identical site because of the needle profile left in the tongue musculature. Little difficulty is encountered in using the technique in adult mice although some adaptation to the restriction in space that is encountered is required. Guinea-pigs and hamsters show excessive salivation with ether anaesthesia and the tongue is more easily held with gauze or after it has been wiped thoroughly. A further difficulty encountered with guinea-pigs is their tendency to resist the effect of ether, and the length of anaesthesia should be prolonged until relaxation of the tongue is obtained.
The possibility of using the technique in morphologically dissimilar rodents of either sex, together with its simplicity, would seem to place the method in the forefront of intravenous administration techniques.
